The current study highlights the in vitro antioxidant and antitumor activity of the previously-synthesized hydrazone derivatives against various free radicals and human cancer cell lines, respectively. The anticancer efficacies of the compound were tested by measuring cytotoxicity in cancer cell lines HeLa, A549, and noncancerous NL20 cells. Compounds possessing electron-donor methoxy and methyl substitutions at the para position of the phenyl ring moiety showed a concentration dependent free radical scavenging effects. The free radical-scavenging potential of synthetic compounds 11 and 14 may have significant impact on the prevention of free radical-induced oxidative stress and carcinogenesis. The results from cytotoxicity and cell migration assay showed that the substitution of electron-withdrawing fluoro, chloro and bromo functional groups induced a significant (P< 0.001) loss of cell viability and inhibited the invasive potential of the human cancer cells.
causing an alteration of membrane permeability.
With DNA, ROS causes genomic damage and instability while in proteins, ROS inflicts harm through oxidative modifications. The combined adverse effects are termed oxidative stress.
Oxidative stress has been implicated in the various hallmark capabilities of cancer (1) (2) (3) . Research expanding several decades has demonstrated that antioxidants play a protective role in multistage carcinogenesis (1, 2) . Generally, a living organism is equipped with protective enzymatic and nonenzymatic antioxidant mechanisms against ROSinduced oxidative damage. Nevertheless, these protective systems are insufficient to prevent the damage entirely (2) . Recently, considerable attention has therefore been focused to identify synthetic antioxidants using natural phytochemicals as a substrate.
3-azabicylonanone is an important class of pharmacophore which has attracted the focus of attention of various medicinal chemists owing to their extensive scale of biological actions (4, 5) .
Previous research indicate that compounds with the thiadiazole ring possess a broad spectrum of biological activity (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) . We had previously synthesized a set of 2r,4c-diaryl-3-azabicyclo [3.3.1] nonan-9-one-4-methyl-1,2,3-thiadazole-5-carbonyl-hydrazones by combining thiadiazole moieties with 3-azabicylonone in order to obtain higher bioactivities than 3-azabicylonone/ thiadiazole ring employed alone (18) . Additionally, we documented the antimicrobial potency of the synthesized hydrazones derivative 9-15 against various bacteria and fungi (18) . The current study highlights the in vitro antioxidant and antitumor effects against various free radicals and human cancer cell lines, respectively. Furthermore, a high level of p38α MAP kinase is correlated with highly invasive and proliferative phenotype of cancer cells (19) (20) (21) . Therefore, we used bioinformatics tools to identify docking sites and confirm the interaction of synthetic compounds with p38α MAP kinase.
Material and methods

Chemistry
Synthesis of diversely substituted diaryl 3- were screened for their antioxidant and anticancer effects.
In vitro Free Radical Scavenging Assays
The free radical scavenging capacity was evaluated by the 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay described by Blois (23) . The total antioxidant potential was measured by the ABTS assay that measures the relative ability of the synthesized compounds to scavenge the ABTS
•+ cation radical generated in the aqueous phase (24) .
Hydroxyl radical scavenging activity was determined by the method of Halliwell et al. (25) on the basis of the ability to compete with deoxyribose for hydroxyl radicals. The nitric oxide radical inhibition activity was evaluated according to the method of Nishimiki et al. (26) . Superoxide anions derived from dissolved oxygen by a PMS/NADH coupling reaction reduced nitro blue tetrazolium (NBT) was measured by the method of Garrat using
Griess reagent (27) .
Cell culture and maintenance 
Statistical analyzes
The data are expressed as mean± standard deviation (SD 
Cell migration assay
The anti-invasive potential of synthetic compounds was examined by cell migration assay. Several studies have demonstrated that organic molecules incorporating an electron donor groups (amine, hydroxyl, methoxy and alkyl) at 
Control cells have a stronger invasive potential as
